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REMARKS 



At the time of the Office Action dated December 12, 2002, claims 1-12 were pending in 
misapplication. Of those claims, claims 1-3 and 7-12 have been rejected. Applicants 
acknowledge, with appreciation, the Examiner's indication that claims 4-6 contain allowable 

subject matter. 



Claims 3-5 have been amended, and claims 13-16 have been added. Care has been 
exercised to avoid the inaction of new matte, Specify, claim 3 has been amended ,o 
recite tha, the tantalum oxide film consists of tantalum and oxygen, which finds adequate 
descripuves U pp„ rtto „u ghoutm ^^^ 

Claims 4 and 5 have been amended to be placed in independent form. New claims 13 recites that 
a bottom of a contact plug is formed with a conductor different iron, ttmgsten, consistent with 
page ,1, Hne 1. New claim 14 recites mat a tantalum oxide film consists of Ta 2 O s , consistent 
with page 12, line ,8. Claims ,5 and 16 are respectively simi,ar to claims 1 and 3, except claims 
15 and 16 do not recite limitations related to a contact plug. 

Applicants have also amended the specification to replace each occurrence of the unit 
■V with "eV." One having ordinary skilled in the art would recognize tha, these units are used 
interchangeably. Applicants submit tha, the present Amendment does no, generate any new 

matter issue. 
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Claims 7 and 10 are rejected under the first paragrap h n f 35 u.s.C. § 1 12 

On page three of the Office Action, the Examiner asserted that claims 7 and 10 contain 
. subject matter not supported by the original disclosure. In particular, the Examiner asserts that 
the specification does not disclose tantalum nitride film with a work function up to 5.41eV. This 
rejection is respectfully traversed. 

Page eleven of the specification discloses that the work function of a tantalum nitride film 
is greater than 4.95eV and that the work function of a tantalum nitride film in a certain 
embodiment of the invention is 5.41eV. Claims 7 and 10 respectively depend upon claims 1 and 
2, which recite that the work function of a tantalum nitride film is greater than 4.95eV. Thus, the 
disclosure in the original specification supports the claim limitation that the work function of the 
tantalum nitride films is up to 5.41eV, as recited in claims 7 and 10. Applicants, therefore, 
respectfully solicit withdrawal of the imposed rejection of claims 7 and 10 under the first 
paragraph of 35 U.S.C. § 112. 

Claims 1 and 8-9 and claims 2 and 11-1? g , e seDara teIv r P j ^ e d under as IT .s r j 
102 for lack of novelty as evidenced hv Choi et „1 TT.s P Q tent No. 6.1 ^qqi ( ^.~^ r 
Choi) 

On pages four and five of the Office Action, the Examiner asserted that Choi identically 
describes the claimed invention as recited in claims 1-2, 8-9 and 1 1 - 1 2. These rejections are 
respectfully traversed. 
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In .he Amendment fifed October 18 , 2002, Applicants amended claims 1 and 2 to tecite 

tac,i„„grea,ertha„4.95eV. Applicantstnenargued ma, Choi fans ,„ teach „ r suggests 
feature. ,„ me pre se„, Office Action, the Examiner has responded to these arguments by 

tantalum nitride having a work function greater than 4.95eV is mherent. 

Applicants submit ma, the Examine* reliance upon the doctrine of inherency to disclose 
.amalum nitride having . w0lk ^ greate ^ ^ ^ ^ ^ ^ ^ 

established by probabiHties or possibilities. The mere fact that a cenain thing „ rcsul , ftom . 
•^-rf.^iua.ta,,,,^^, To establish inherency me 
extrinsic evidence must make ciear ma, me missing element must in ^ 

tag described in the reference, and ma, i, would be so recognized by persons of ordinary skill ' 

Applicant, have atiached two artides ma. indicate mat the work function of tantalum 
mtiide can be beJsw 4.95eV. The article by Go.„h e. al. discloses a work function for tantaium 

^*^^ fctaillllltalMktautlMil! 

Mve a work function greater than 4.95eV. Thus, the Examiner cannot rely upon me doctrine of 
■nherency to disclose mis feature, and the Examiner has failed to identically describe the Caimed 



I nreRuckaert , 9 F.3d 1531, 28 USPQ2d 1955 fFed Cir IQcm ( a ■ ■ 
on what would result due to optimization of conditions ™tli 2 K3eCtl0a because inherenc y ™ based 

^Inch, 666 F.2d 578, 2 1 2 USPQ 323 TcpTim) ™" neCeSSari ' y present in the P™ art); Inre 

USP«^: JSS:^^ ^taJWM* 169,3d743,49 
earteLevy, „ US PQ2d 1461 (B PA1 1990) M Cn » 20 USP Q 2d '™ (Fed. Cir. 1991); Ex 



- 11 - 



Application No.: 09/499,037 

invention „i mmm e meaning of 35 U.S.C.§ 102. Applicants, therefore, respectfully soiicit 
withdrawal of the imposed rejections of claims 1-2, 8-9 and 1 1-12 under 35 U.S.C. § 102 based 

upon Choi. 

Claim 3 is rejected under ^5 TT SCSI IB far «Kvin- Mt M preHipa ^ W|Mrt . ^ 
U.S. Patent No. 6.21 1,1)0* . j n v , e w nf T>ry n » n 

On pages six through seven of the Office Action, the Examiner has taken a reference (i.e., 
Kang) with a broad disclosure as to various materials that can be used for the electrodes and 
dielectric of a capacitor and combined this broad disclosure with the teachings of Drynan. This 
rejection is respectfully traversed. 

On page two of the statement of the rejection, in responding to Applicants arguments in 
the Amendment filed October 18, 2002 the Examiner stated: 

In response, Applicants question the source of Examiner's "plain and ordinary meaning" for 
tantalum oxide, as the Examiner has apparently made this assertion about the "plain and ordinary 
meaning" without any factual basis. Applicants, therefore, respectfully request that the Examiner 
provide suEport for this allegation that the plain meaning of tantalum oxide includes SrBi 2 Ta 2 0, 

Claim 3 has been amended to recite that "said tantalum oxide film consists of tantalum and 
oxygen" (emphasis added). In the statement of the rejection, the Examiner asserted that the 
disclosure of SrBi 2 Ta 2 0 9 in Kang is an identical disclosure of tantalum oxide. This SrBi 2 Ta 2 0 9 
material, however, cannot be considered an identical disclosure of a tantalum oxide film that 
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consists of tantalum and oxygen, as recited in claim 3. Therefore, the Examiner cannot establish 
that either Drynan or Kang teaches or suggests the tantalum oxide film recited in claim 3. 

In the statement of the rejection, in responding to Applicants' arguments that the 
Examiner has failed to establish a proper motivation to modify Kang in view of Drynan, the 

Examiner stated: 

Ample arguments for motivation and combinability of the relevant teach in* hv rwno„ ^ u 
therejectionofc.^ 

Applicants respectfully disagree with the Examiner's assertion that Applicants did not 
address why the Examiner arguments are incorrect. Referring to an argument Applicants made 
in the Amendment filed November 29, 2001: 

In contrast, claim 3 recites "a first indium oxide film formed on and contacting an upper surface 
of said contact plug." As such, Drynan teaches awav from the claimed invention. 

Applicants also refer the Examiner to the argument made in the Amendment filed March 
18, 2002, which discussed the Examiner's asserted motivation to combine Drynan with another 
reference: 

The Examiner's recited motivation to combine Alers 1 with Drynan however is illusorv The 
Exammer has asserted that there are positive properties associated withLng S^'i^E^ 

to^^Z^F 00 " 1 ^ featUre fa 3 semicond -tor device), Jit i/the bSffiL 
ttese properties that the Examiner argues provides sufficient motivation to modify Alers 1 with Drvnan 
However, any material that can be used as a plug in a semiconductor device has adwnto^«rorSfe 

applied pnor art. In analyzing whether the claimed invention as a ^^^^^ ^ 
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The Examiner asserted the same motivation to combine Drynan with Alers 1 as the Examiner 
asserted to combine Drynan with Kang. Thus, Applicants' argument presented above also 
applies to the Examiner's motivation to combine Drynan and Kang. The Examiner is only 
looking at pieces of the invention instead of focusing on the invention as , whol. For example, 
the Examiner has not establish any motivation for a storage electrode including indium oxide 
film fonnedon a tungsten contact plug, as recited in claim 3. Instead, the Examiner has only 
focused on the disclosure of separate pieces (i.e., indium oxide storage electrode and tungsten 
contact plug) of this limitation while ignoring the interactions between the separate pieces. 

Furthermore, as previously argued in the Amendment filed October 1 8, 2002, the Examiner 
has also engaged in impermissible hindsight reconstruction of the claimed invention in view of the 
teachings of Kang and Drynan. Specifically, the Examiner feilPH «n r ~,; de anv reasnn why 
one having ordinary skill in the art would have sele^H th. ^ b ination of matPria , g ^ ; n 
claim 3 from the multitude of possible cnmhin a t;„ n s disclosed h Y ir anf , 

For the reasons stated above, Applicants respectfully submit that the imposed rejection of 
claim 3 under 35 U.S.C. § 103 for obviousness predicated upon Kang in view of Drynan is not 
factually or legally viable and, hence, solicit withdrawal thereof. 

New claim 13 recites that a bottom of a contact plug is formed with a conductor different 
from tungsten. Claim 13 depends upon claim 1 and is patentable over the applied prior art at 
least based upon that dependency. New claim 1 4 recites that a tantalum oxide film consists of 



- 14- 



Application No.: 09/499,037 

Ta 2 O s and is distinguishable ftom the combination of Drynan and Kang because Kang teaches a 
layer fonrted from SrBi 2 Ta 2 0,. Claitns I5a„d 16 are respectively similar ,„ claims , a„d3,a„d 
are patentable over the applied prior art for similar reasons ,„ why claims 1 and 3 are patentable 

over the applied prior art. 

Applicants have made every effort to present claims which distinguish over the prior art, 
and i, is believed mat all claims are in condition for allowance. However, Applicants invite to 
Examiner to cal, the undersigned if i, is believed that a telephonic interview would expedite the 
prosecution „f the application to an allowance. Accordingly, and in view of the foregoing 
remarks, Applicants hereby respectfully request reconsideration and prompt allowance of the 
pending claims. 

Totheextentnecessaiy,a P etitionforanextensionoftimeunder37C.F.R. § 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 

includingextensionoftimefeeMoDepositAccount500417 5 andple^ 
such deposit account. 

Respectfully submitted, 
MCDERMOTT^ILL & EMERY 

Scott D. Paul 
Registration No. 42,984 

600 13 th Street, N.W. 
Washington, DC 20005-3096 
(202) 756-8000 SDP/AJS.kap 
Date: March 12, 2003 
Facsimile: (202) 756-8087 
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